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silence Nrf2 expression. SFN signiﬁcantly up-regulated Nrf2 and also prevented Ang
II-induced CTGF and PAI-1expression, which were completely abolished by Nrf2
silence. Furthermore, Nrf2-TG mice were highly resistant to Ang II-induced cardiac
pathogenic changes and cardiac dysfunction. To dissect the mechanism for SFN acti-
vation of Nrf2, H9c2 cells were given SFN (10 mM) simultaneously with and without
Akt inhibitor (LY294002, 10 mM). SFN’s activation of Nrf2 was partially inhibited by
Akt inhibition that also induced GSK-3b activation and Fyn nuclear accumulation.
Conclusions: Ang II-induced cardiomyopathy can be prevented by SFN via Akt/
GSK-3b/Fyn-mediated activation of Nrf2 antioxidant pathway.
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Post-ischemic myocardial insulin resistance induced by TNF-a overproduction
precipitates the development of heart failure after myocardial infarction
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Objectives: Clinical evidence has demonstrated a decreased myocardial insulin
response in heart failure (HF) patients. The objective of this study is to investigate the
role of myocardial insulin resistance in the development of ischemic HF and its un-
derlying mechanisms.
Methods: Adult male Sprague Dawley rats were subjected to a permanent occlusion
of the left anterior descending coronary artery. Cardiac function and remodeling were
evaluated by echocardiographic. Insulin stimulated myocardial ﬂuorodeoxyglucose
(FDG) uptake were measured by micro-PET/CT.
Results: Rats subjected to myocardial infarction (MI) resulted in a progressive left
ventricular (LV) remodeling and dysfunction. Echocardiographic assessment showed
preserved LV end-systolic dimension (LVESD 0.4530.027 cm) and ejection fraction
(EF 57.032.35%) at 1 week after MI, and evident LV dilation (LVESD
0.6210.026 cm) and dysfunction (EF 40.123.09%) at 4 weeks. Myocardial insulin
sensitivity decreased signiﬁcantly at 1 week after MI as evidenced by reduced insulin-
stimulated myocardial ﬂuorodeoxyglucose uptake (Standardized Uptake Value:
2.710.42 vs. 5.130.51 of sham+insulin, n¼6, P<0.01) and GLUT-4 translocation
and altered insulin signaling. Meanwhile, MI increased myocardial TNF-a production.
Treatment with Etanercept (a TNF-a inhibitor) during the ﬁrst week following MI
improved myocardial insulin sensitivity, while adenovirus-mediated cardiac over-
expression of TNF-a resulted in myocardial insulin resistance in non-MI hearts.
In addition, TNF-a overexpressed rat hearts exhibited LV dysfunction
(EF 41.324.21%) and LV dilation (LVESD 0.6270.036 cm) as early as 1 wk after
MI. More importantly, tamoxifen-induced cardiomyocyte-speciﬁc insulin receptor
knockout mice developed aggravated post-ischemic LV remodeling and dysfunction
compared with littermate controls (EF 31.542.41 vs. 45.322.65 %, LVESV
31.542.41 vs. 45.212.65 ml, both P<0.05). Insulin treatment during the ﬁrst week
following MI not only suppressed myocardial TNF-a production and increased
myocardial insulin sensitivity, but also alleviated cardiac dysfunction and remodeling
at 4 wk after MI.
Conclusions: Myocardial insulin resistance induced at least partly by TNF-a over-
production following MI contributes to the development of post-ischemic HF, which
indicates an essential role of myocardial insulin signaling in protection against
ischemic HF.
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Angiotensin-(1-7) stimulates cholesterol efﬂux from angiotensin II-treated
cholesterol-loaded THP-1 macrophages through suppression of p38 and
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Objectives: Angiotensin II (Ang II) and angiotensin-(1-7) (Ang-(1-7) ) are key
effector peptides of the renin-angiotensin system. The aim of this study is to inves-
tigate the effects of Ang-(1-7) on Ang II-stimulated cholesterol efﬂux and associated
molecular mechanisms.
Methods: Differentiated THP-1 macrophages were treated with Ang II (1 mM) and/or
Ang-(1-7) (10 and 100 nM) for 24 h and cholesterol efﬂux and gene expression were
assessed. Pharmacology inhibition of peroxisome proliferator-activated receptor
gamma (PPARg) and mitogen-activated protein kinases (MAPKs) were done to
identify the signaling pathways involved.
Results: Our results showed that Ang II signiﬁcantly inhibited cholesterol efﬂux from
cholesterol-loaded THP-1 macrophages. Ang-(1-7) led to a dose-dependent restoration
of cholesterol efﬂux in Ang II-treated cells. The co-treatment with Ang-(1-7) and Ang
II signiﬁcantly increased the ABCA1 and ABCG1 expression relative to treatment
with Ang II alone, which was coupled with increased expression of PPARg and liver
X receptor alpha (LXRa). Pharmacological inhibition of PPARg signiﬁcantly
(P<0.05) abolished Ang-(1-7) -mediated induction of ABCA1 and ABCG1 mRNA
expression. Ang-(1-7) treatment caused an inactivation of JNK and p38 MAPK
signaling in Ang II-treated THP-1 macrophages. Moreover, inhibition of JNK or p38
MAPK signaling using speciﬁc pharmacological inhibitors mimicked the induction of
PPARg and LXRa expression by Ang-(1-7).
Conclusions: Taken together, our data demonstrate that Ang-(1-7) promotes choles-
terol efﬂux in Ang II-treated THP-1 macrophages in part through inactivation of p38
and JNK signaling and induction of PPARg and LXRa expression and may thus have
therapeutic beneﬁts in atherosclerosis.JACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/BGW25-e4414
Berberine improves coronary vasodilation and prevents endothelial apoptosis via
activating Akt-eNOS in diabetic rats
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Objectives: The impaired endothelial cells are the major cause of vessel dysfunction
in diabetes. Berberine, an isoquinoline alkaloid, has been demonstrated to lower blood
glucose and regulate lipid metabolism disorders, while the mechanism of protection of
berberine in diabetic cardiovascular disease remains elusive. In present study, we
sought to study the effects of berberine on diabetes coronary artery vessel dysfunction
and the underling mechanisms.
Methods: Diabetic rat were induced by injected streptozotocin and fed with a high-fat
diet for 12 weeks. Rats were randomized to receiving saline or berberine treatments
(200 mg/kg/d, gravage) in the last 4 weeks. HUVECs were cultured in HG/HF
(25 mmol/L glucose DMEM and 500 mmol/L palmitate) to simulate the damage
endothelial dysfunction of diabetes in vitro.
Results: Coronary arteries from berberine treated diabetic rats exhibited an obvious
ACh-induced vasodilatation enhancement. Moreover, berberine treatment improves
the insulin mediated vasodilatation of coronary artery compared with the diabetic rats
(26.6% vs. 3.2%, n¼12, P<0.01). More interestingly, the beneﬁcial effects of
berberine on vasodilatation were blunted by wortmannin, an inhibitor of PI3K/Akt.
According to TUNEL staining, treatment of berberine signiﬁcantly attenuated diabetic
rats coronary artery endothelium apoptosis. In vitro study, berberine treatment reduced
HG/HF-induced HUVECs apoptosis, increased Bcl-2/Bax ratio and decreased cas-
pase-3 expression signiﬁcantly, together with enhanced Akt, GSK3b and eNOS
phosphorylation. While, pretreatment with either wortmannin or AMPK inhibitor
Compound C, the anti-apoptotic effect of berberine were signiﬁcantly blunted.
Conclusions: Berberine enhances vasodilatation and protects against endothelial
apoptosis in diabetes rats coronary artery, which is mainly through the activation of
the Akt-eNOS signaling.
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High levels of circulating endothelial microparticles and increased tissue factor
procoagulant activity of plasma microparticles in patients with acute coronary
syndromes
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Objectives: Microparticles (MPs) are submicron vesicles released from activated or
apoptotic cells and involved in message delivering. Elevated numbers of platelet
microparticles (PMPs) and endothelial microparticles (EMPs) have been reported in
patients with acute coronary syndrome (ACS). The purpose of this study was to assess
levels and tissue factor procoagulant activity of circulating MPs in patients with ACS.
Methods: AnnexinVpositive MPs (AMPs), PMPs, CD31 positive EMPs, CD62E
positive EMPs, and monocyte MPs (MMPs) were measured in 36 patients with ACS.
We also enrolled 16 healthy individuals as normal controls. Calibrated automated
thrombogram assay was used to evaluate the MP-mediated thrombin generation
among ACS patients and normal controls. The lag time, time to peak, endogenous
thrombin potential (ETP), peak thrombin generation between two groups were
measured and compared. Furthermore, we investigated the association between var-
iables such as numbers of MPs, lag time, endogenous thrombin potential, high-
sensitivity C-reactive protein (hs-CRP), and peak value of cardiac troponin I (TnI).
Results: CD31 positive EMPs with the concentration of 1118 /mL were main circu-
lating MPs in ACS patients. Through thrombin generation test, both the ETP
(924.2349.9 vs 652.3146.7 nMmin, P¼0.001) and the peak (87.539.6 vs
55.024.4 nM, P¼0.002) increased in ACS patients compared with those of healthy.
For ACS patients, the levels of AMPs were negatively correlated with the peak value
of TnI (rp¼ -0.416, P¼0.028), while the levels of CD31 positive EMPs were nega-
tively correlated with high-density lipoprotein cholesterol (HDL-C) (rp¼ -0.493,
P¼0.009).
Conclusions: CD31 positive EMPs were the main circulating MPs presented in ACS
patients. Compared to healthy, tissue factor procoagulant activity of plasma MPs
increased in patients with ACS.
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Objectives: Vascular injury caused by hypertension is a chronic low-grade inﬂam-
mation process, especially a growing number of studies have shown that inﬂammatory
response in vascular adventitial not only involved in hypertension, but also in
atherosclerosis and vascular restenosis. As the important composition of outer
membrane, perivascular adipose tissue (PVAT) secretes a variety of biological active
substances involved in regulation of vascular pathophysiology function. Our previous
study found that PVAT secretes inﬂammatory factors involved in vascular remodeling
in DOCA-salt hypertensive model. And the expression of inﬂammatory factor is
regulated by many factors at the transcription and post-transcription level. MiRNAsasic and Translational Medicine C3
are newly discovered regulatory factors. MiRNAs in PVAT, however, whether to
participate in the regulation of vascular inﬂammation is still not clear. In this study, we
try to seek miRNAs in PVAT associated with inﬂammation in the DOCA-salt mice.
Methods: (1) Establish animal model. DOCA-salt hypertensive mice with unin-
ephrectomy were buried with DOCA pump (50mg) subcutaneously. Blood pressure
were measured before and after DOCA-salt treatment by tail cuff method. The
structure and inﬂammation phenotype were stained by H&E or immunohistochemical
staining method. (2) The miRNA expression proﬁle were measured by chip and then
we validated miRNAs of interest by LNA-qRT-PCR. (3) The interaction between
miRNA and its targeted genes were examined by dual luciferase report gene experi-
ment and veriﬁed the relationship between miRNA and the target gene by gain or loss
of miRNA. (4) The expression of target genes detected by western blot and immu-
noﬂuorescence staining and study its effect on inﬂammatory factor at cellular level.
Results: (1) DOCA-salt caused a signiﬁcant increase in blood pressure and mice in
this group had thickened thoracic aorta vascular wall, smaller cell size in PVAT,
increased proinﬂammatory cytokines OPN protein and macrophage marker F4/80.
These suggests that inﬂammation occured in perivascular adipose tissue which
structural change. (2) Compared with control group, microRNAs expression proﬁle of
DOCA-salt mice among PVAT, mesenteric adipose tissue (MAT) and aorta were
different. After Venn diagram and signal value analysis, we selected let-7b as can-
didates and validated by LNA-qRT-PCR. let-7b decreased signiﬁcantly up to 1.7 fold
in DOCA-salt PVAT. (3) Through target genes predicting for let-7b and related
analysis, ADRB3 may be involved in vascular inﬂammation process. (4) ADRB3 was
a target of let-7b which was validated by dual luciferase reporter gene system and by
gain or loss of let-7b expression. Furthermore, compared with control group, let-7b in
DOCA-salt PVAT was signiﬁcantly reduced while ADRB3 protein level increased
signiﬁcantly. (5) Angiotensin II caused increasing of ADRB3 protein and OPN in
adipocytes while let-7b decreased slightly. The ADRB3 selective agonist CL316243
had similar effect. However, let-7b antagonists signiﬁcantly increased ADRB3 protein
levels, but the expression of OPN was not increased obviously. These suggested that
activating ADRB3 can increase OPN level.
Conclusions: let-7b in PVAT can regulate ADRB3 protein expression, and activating
ADRB3 caused the expression of OPN. These suggested that let-7b may indirectly
involved in vascular adventitial inﬂammation process by adjusting ADRB3, providing
a theoretical basis for new therapeutic targets in cardiovascular disease research.
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Activin receptor-like kinase 7 silencing alleviates cardiomyocyte apoptosis,
cardiac ﬁbrosis and left ventricular dysfunction in type 2 diabetic rat
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Objectives: To investigate whether ALK7 plays an important role in modulating
diabetic cardiomyopathy (DCM) and the mechanisms involved.
Methods: The model of diabetes was induced in male Sprague-Dawley rats (120-
140g) by high-fat diet and intraperitoneal injections of low-dose streptozotocin (30
mg/kg). Animals were separated into 4 groups: control, DM, DM with ALK7
silencing (ALK7-siRNA group), and DM with vehicle control (vehicle group). The
cardiac function was assessed by catheterization. Histopathologic analyses of collagen
content and apoptosis rate, and protein analyses of ALK7, Smad2/3, Akt, Caspase3
and Bax/Bcl2 were performed.
Results: The results showed a rat model of type 2 DCM with hyperglycemia, severe
insulin resistance, metabolism abnormalities, left ventricular dysfunction and struc-
tural remodeling. The insulin resistance and metabolism abnormalities in diabetic rats
were ameliorated by ALK7 silencing. The impaired cardiac function in diabetic rats
was partially restored by ALK7-siRNA treatment. Rats in ALK7-siRNA group
showed signiﬁcantly lower LVEDP compared with the vehicle group (12.431.62 vs.
22.852.91 mmHg, respectively; P<0.001). With ALK7 silencing, the car-
diomyocyte apoptsis rate as well as protein level of cleaved Caspase3 and Bax/Bcl2
was signiﬁcantly decreased in ALK7-siRNA group compared with vehicle group
(P<0.001, P<0.001, P<0.001, respectively). The collagen deposition was signiﬁ-
cantly ameliorated in both the interstitial and perivascular areas in ALK7-siRNA
group compared with vehicle group. Both the immunohistochemistry analysis and
western blotting analysis showed decreased level of collagen I-to-III ratio in ALK7-
siRNA group compared with vehicle group (P<0.001; P<0.01). Furthermore, the
depressed phosphorylation of Akt was restored, and the phosphorylation of Smad2
and Smad3 was abolished by 62% and 37%, respectively, after the silencing of ALK7.
Conclusions: The results suggest ALK7 silencing plays a protective role in DCM and
may serve as a potential target for the treatment of human DCM.
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The ZEB1/miR-200c feedback loop regulates endothelial function in diabetic
mice:a critical role of COX-2
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Objectives: The impaired vasodilation under diabetes is the main reason contributing
to diabetes-associated vasculopathy. However, the role and the relevant mechanism ofC4 JACC Vol 64/16/Suppl C j OctobZEB1/miR-200c feedback loop in diabetes-associated vascular dysfunction are
currently unknown. Here we investigated the expression and modulation of miR-200c
and ZEB1 and their downstream target, COX-2, in vascular dysfunction under
diabetes.
Methods: qPCR and Western blotting were carried out to detected miRNA and
protein expression. Adenoviruses were constructed to mediate ZEB1, miR-200c or
anti-miR-200c ectopic over-expression or knockdown in primary endothelial cells
and/or mouse aortae. Wire myograph system and pressure myograph system were
utilized to analysis the endothelium-dependent relaxation in mouse conduit arteries
and resistant arteries. Luciferase reporter gene assay was used to dissect the molecules
involved in the functional variation.
Results: miR-200c was highly expressed in normal vascular walls, and increased in
db/db mouse aortae and diabetic patient renal arteries; whereas ZEB1 expression was
signiﬁcantly decreased in db/db aortae. Overexpression of miR-200c dramatically
suppressed ZEB1 expression in mouse primary endothelial cells, and vice versa. miR-
200c severely impaired endothelial-dependent relaxations (EDRs) in the aortae of wild
type but not COX-2 knockout mice. Consistent with this functional result, miR-200c-
reduced vasodilation was rescued by cyclooxygenase-2 (COX-2) inhibitors (Cele-
coxib and NS398), but unaffected by cyclooxygenase-1 (COX-1) inhibitors (SC560)
and ROS scavenger (Tempol). More importantly, overexpression of anti-miR-200c or
ZEB1 greatly improved endothelium-dependent relaxations impaired by miR-200c or
in diabetic conditions. Further examination indicated that miR-200c up-regulated
COX-2 expression in endothelial cells via suppression of ZEB1, whereas over-
expression of ZEB1 or anti-miR-200c inhibited the expression of miR-200c as well as
COX-2 in db/db aortae.
Conclusions: Our data indicate for the ﬁrst time that miR-200c and ZEB1 are new
modulators for diabetes-related vascular dysfunction. These novel ﬁndings may have
extensive implications for the diagnosis and drug intervention in the treatment of
diabetic vascular complications.
GW25-e0728
Mechanism of CML/RAGE inducing ERS-mediated apoptosis in atherosclerotic
apoE-/- mice
Wang Zhongqun1, Lihua Li2, Jinchuan Yan1, Naifeng Liu3, Yuefeng Li4, Cuicui Zhou1,
Wang Zhongqun1
1Department of Cardiology, Afﬁliated Hospital of Jiangsu University, 2Department of
Pathology, Afﬁliated Hospital of Jiangsu University, 3Department and Institute of
Cardiology, Zhongda Hospital, Southeast University, 4Department of Radiology,
Afﬁliated Hospital of Jiangsu University
Objectives: The aim of our current study is to investigate whether and how non-cross-
link and non-ﬂuorescent CML, a major active AGE, affects the progression of
atherosclerotic apoptosis in diabetes through ER-stress pathway.
Methods: The present study consisted of an in vivo investigation and three in vitro
investigations. In study 1, male apoE-/- mice were ﬁrst rendered diabetic by the
administration of 5 daily intraperitoneal injections of streptozotocin (STZ, 40 mg/kg),
and then given a semi-synthetic high-fat diet (HFD) plus daily injections of CML (10
mg/kg/day). The mice were euthanized and analyzed at 0 month (group 0M, n¼10), 2
months (group 2M, n¼10), and 4 months (group 4M, n¼10) after the triple admin-
istrations of STZ-CML-HFD. In study 2, effects of CML in different concentrations
on the apoptosis and lipid-accumulation of RAW264.7 under high-lipid conditions. In
study 3, effects of CML on ER-stress of RAW264.7-derived foam cells under high-
lipid conditions. In study 4, mechanisms of CML-inducing ER-stress apoptosis of
RAW264.7-derived foam cells under high-lipid conditions. Related analyses (i.e.,
analysis of plasma lipid and glucose, immunohistochemical / immunocytochemical
staining, oil red O staining, measurement of intracellular cholesterol, annexin V-FITC/
PI double-staining and Western blot) were performed.
Results: Morphological analysis showed that the ERS-molecular chaperones GRP78
and CHOP were mainly restricted in the lipid pools of atherosclerotic plaques.
Similarly, the expression of activated cleaved caspase-3 appeared in the aortic walls of
all three groups, while its distribution was more enriched in the plaques. Dynamic
analysis of plasma lipid and glucose indicated that hyperglycemia and hyperlipidemia
in apoE-/- mice could be successfully induced by the triple administrations of STZ-
CML-HFD for 2 months, and that the reverse cholesterol transport was severely
impaired by the triple administrations for 4 months. Furthermore, the expression of
CD36 and the ERS-related indexes including GRP78, Phospho-PERK, Phospho-eIF2,
ATF4 and CHOP were signiﬁcantly upregulated with the extension of the experi-
mental time, while the expression of ABCA1 in aortic wall increased ﬁrst and
decreased afterwards. Consistent with the data of animal experiment, the results of oil
red O staining, cholesterol oxidase method and western blot analysis showed that
10umol/L CML promoted cholesterol accumulation in RAW264.7 macrophages, but
inhibited the reverse cholesterol transport. In addition, the upregulated extent of ERS-
related indexes and apoptosis rate by 10 umol/L CML was signiﬁcantly stronger than
by 50 ug/mL oxLDL. Subsequent cell study with the use of anti-RAGE blocking
antibody, anti-CHOP blocking antibody, caspase-12 inhibitor Z-ATAD-FMK and
JNK inhibitor SP600125, respectively, suggested that CML plays the key role in ERS-
apoptosis mainly through CML/RAGE -Lipid accumulation-PERK-eIF2 -ATF4-
CHOP - Caspase-3-Apoptosis pathway. In addition, caspase-12 may account for a
little part of apoptosis induced by CML, but this part of apoptosis isn’t transmitted by
RAGE.
Conclusions: The CML/RAGE axis may play an important role in the development of
diabetic atherosclerosis through the mechanism that induces the lipid-accumulation
followed by ERS - apoptosis of aortic foam cells.er 16–19, 2014 j GW-ICC Abstracts/Basic and Translational Medicine
